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SWEET  CLOVER 

By  A.  J.  Pieters,  Agronomist,  Office  of  Forage  Crops,  Bureau  of  Plant  Industry 


Sweet  clover  is  a  legume,  and  like  other  legumes  it  can  use  the 

nitrogen  so  plentiful  in  the  atmosphere  which  other  farm  crops  such 

as  corn,  grain,  and  potatoes  can  not  use.     Nitrogen 

What  it  is.  is  the  most  expensive  of  the  fertilizers,  and  sweet 
clover  will  make  a  free  gift  to  the  farmer  of  about 
two-thirds  of  the  nitrogen  in  the  plant.  With  a  good  crop  this  may 
amount  to  100  or  more  pounds  per  acre.  The  forage  is  also  high  in 
protein,  so  necessary  for  feeding  cattle,  especially  growing  stock  and 
milk  cows. 

The  varieties  most  used  are  biennials,  that  is,  types  of  plants  that 
live  over  but  one  winter  and  consequently  can  readily  be  worked  into 
rotations. 

Twenty  years  ago  sweet  clover  was  considered  a  weed ;  to-day  it  is 
recognized  as  one  of  the  important  forage  crops  in  the  northern 
United  States  and  in  Canada. 

The  habit  of  growth  of  sweet  clover  varies  according  to  whether  the 
plants  are  annuals  or  biennials. 

The  annual  sorts,  yellow  and  white,  make  all  their  growth  in  one 
season,  mature  seed,  and  die. 

The  biennial,  white  and  yellow,  make  from  10  to  24  inches  of 
growth  the  season  of  seeding,  depending  on  moisture  and  soil  con- 
ditions.    The  root  tends  to  be  strong  and  often  goes 

Growth  down  several  feet.  At  some  time  during  the  summer 
habit.  buds  are  formed  on  the  crown  of  the  root.     (Fig.  1.) 

These  buds  remain  dormant  over  winter  and  produce 
a  strong  growth  of  stems  early  the  next  season.  (See  picture  on 
title-page.)  Early  in  the  second  season  many  strong  stems  arise 
from  the  crown.  If  allowed  to  grow,  the  second  season's  growth  of 
biennial  white  commonly  attains  a  height  of  4  to  5  feet,  but  on  good 
soil  it  may  grow  8  to  10  feet  high  and  make  a  veritable  jungle. 

When  the  second  season's  growth  is  cut  in  June  or  late  May  the 
new  growth  does  not  come  from  the  crown  as  in  alfalfa,  but  from 
dormant  buds  on  the  lower  portions  of  the  stem.  If  cut  too  low  the 
plants  die.  In  any  case  growth  is  completed  and  roots  and  tops  die 
at  the  end  of  the  second  season. 

Sweet  clover  will  grow  almost  anywhere,  provided  there  are  more 

than  17  inches  of  rain  suitably  distributed  and  sufficient  lime  in  the 

soil.     It  is  very  resistant  *to  cold  and  is  not  troubled 

Where  it  by  heat.  Good  sweet  clover  may  be  found  from 
will  grow.  Minnesota  to  Alabama  and  from  New  England  to  the 

Rocky  Mountains,  except  where  the  rainfall  is  too 
scant  or  the  soil  too  sour.  Sweet  clover  is  able  to  use  raw  rock 
phosphate  and  feldspar  better  than  other  legumes  and  consequently 
will  grow  on  poorer  soil  than  alfalfa  or  red  clover.  Sweet  clover  will 
thrive  in  soils  too  high  in  alkali  for  alfalfa  or  in  fact  for  most  cultivated 
crops. 
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Lime  is  one  of  the  elements  that  sweet  clover  needs.  (Fig.  2.) 
This  does  not  mean  that  it  does  not  sometimes  grow  on  soil  that  is 

very  deficient  in  lime,  for  it  has  been  known  to  do  so ; 

It    needs     but  it  is  not  known  why  it  will  grow  on  some  soils 

lime.  apparently  sour  and  not  on  others.     Experience  in 

the  Corn  Belt,  however,  shows  that  as  a  rule  it  is  not 
safe  to  seed  sweet  clover  on  sour  soil.  It  may  not  always  be  neces- 
sary to  add  enough  lime  to  neutralize  the  acidity,  but  sweet  clover 
commonly  must  have  lime  if  it  is  to  do  well.  This  is  doubtless  one 
reason  why  sweet  clover  has  made  greater  advances  west  of  Ohio 
than  in  the  East,  for  many  eastern  soils  are  sour. 

In  spite  of  the  fact  that  sweet  clover  is  a  hardy  plant,  it  is  not 
always  easy  to  get  a  stand.     Three  things  are  especially  important 

in  this  connection — lime,  inoculation,  and  a  firm  seed 
How  to  get    bed.     The  need  of  lime  has  been  mentioned. 
a  stand.  Though  sweet  clover  can  and  does  take  nitrogen 

from  the  soil,  it  seems  peculiarly  dependent  on  the  root 
nodules  for  most  of  its  nitrogen,  and  this  is  especially  true  on  poor 
soil.  The  bacteria  that  cause  the  plant  to  produce  these  nodules 
are  the  same  as  those  which  inoculate  alfalfa,  and  hence  wherever 
alfalfa  is  naturally  inoculated  sweet  clover  will  be  inoculated.  This 
is  the  case  quite  generally  west  of  the  Mississippi  River,  but  in  the 
East  inoculation  should  be  provided  wherever  alfalfa  or  sweet  clover 
have  not  been  grown  before.  Nearly  all  State  agricultural  experi- 
ment stations  now  supply  information  on  this  subject,  or  it  can  be 
had  from  the  United  States  Department  of  Agriculture. 

A  firm  seed  bed  is  necessary.  Many  failures  have  been  shown  to  be 
due  to  a  lack  of  rolling  and  compacting  after  plowing.  When  sweet 
clover  follows  a  cultivated  crop,  surface  disking  is  usually  enough; 
but  when  the  land  is  freshly  plowed  it  must  be  well  packed  and  surface 
worked  before  seeding  to  sweet  clover.  Sweet  clover  is  very  com- 
monly seeded  on  winter  grain,  and  in  such  cases  the  seed  bed  is  com- 
pact enough.  When  it  is  seeded  with  spring  grain  on  newly  plowed 
land,  compacting  should  be  well  done. 

Seeding  may  be  done  with  unhulled  seed,  hulled  seed,  or  scarified 
seed.     The  last-named  kind  is  hulled  seed  that  has  been  specially 

treated  to  scratch  or  break  the  hard  seed  coat.     Such 
Kind   of    seed  germinates  more  promptly  and  evenly  than  un- 
seed and  how     scarified  seed  and  has  been  commonly  recommended 
much  to  use.     for  spring  seeding.     If  unscarified   seed   is   used   in 

the  spring,  the  stand  is  likely  to  be  thin,  because  the 
hard  seeds  do  not  sprout  promptly.  When  scarified  seed  of  good 
germination  is  used,  12  to  15  pounds  to  the  acre  should  be  enough, 
and  on  the  drier  lands  of  the  West,  10  pounds  will  be  better.  When 
unscarified  seed  is  used,  20  to  25  pounds  should  be  -ceded;  but  fol- 
iate spring  seeding  unscarified  seed  is  unsatisfactory. 

Spring  seeding  is  most  commonly  practiced,  but  there  is  evidence 
that  late  fall  seeding  or  even  winter  ov  very  early  spring  seeding 

with    unhulled    seed    may    give    very    \:ood      results. 

When    to     The    unhulled    seed    is    cheaper    than    the    scarified. 

seed.  and  a  more  liberal  seeding  with  it  is  justified.      When 

such  seed  is  used,  seeding  should  be  done  so  late  in 
the  fall  that  the  seed  can  not  germinate  before  spring.  The  action  o( 
moisture  and  frost  breaks  the  seed  coat,  and  the  seed  is  ready  to 
sprout  with  the  first  warm  weather.      An  early  start   is  important. 
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since  the  young  plants  grow  best  in  cool  moist  weather  and  are  then 
less  troubled  with  weeds,  Winter  or  very  early  spring  seeding  will 
accomplish  the  same  result.  For  seeding  in  April  or  later,  scarified 
seed  should  be  used. 

Seeding  may  be  done  with  a  clover  drill  or  with  a  grain  drill  having 

a  grass-seed  attachment,  or  the  seed  may  be  broadcast  by  hand  or  by 

any  one  of  the  broadcast  seeding  machines.     The  use 

How  to  do  of  a  drill  is  advised,  especially  for  spring  seeding, 
seeding.  as  the  seed  is  put  in  at  a  uniform  depth.      When 

seed  is  broadcast  in  spring,  the  field  should  be  har- 
rowed to  cover  it.  When  seeding  is  done  in  late  fall  or  winter  no 
further  treatment  is  necessary.  On  light  soil  the  seed  should  be- 
placed  about  lj^  inches  deep,  but  on  heavy  soil  not  over  1  inch  and 
better  about  one-half  inch. 

The  object  of  a  nurse  crop  is  not  so  much  to  help  along  the  clover 

as  to  get  an  extra  crop  from  the  land  and  incidentally  to  keep  down 

weeds.     On  weedy  land  and  where  there  is  plenty 

Nurse  crop,    of  moisture  for  two  crops  a  nurse  crop  is  useful. 
In   the  dry-farming  regions  of  the  West  a     nurse 
crop  should  not  be  used,  as  it  becomes  a  robber  crop,  taking   the 
moisture  the  young  sweet-clover  plants  need. 

Wheat  and  oats  are  the  common  nurse  crops,  though  Canada 
field  peas  are  good  and  in  Idaho  are  said  to  be  the  best  nurse  crop. 
Canning  peas  are  used  in  Illinois  and  in  Wisconsin.  Sweet  clover 
may  be  seeded  on  or  with  any  of  the  small  grains,  but  where  the 
grain  is  thick  or  lodges  the  clover  is  sure  to  suffer.  Sweet  clover  has 
also  been  successfully  seeded  in  corn  at  the  last  working,  but  only 
where  corn  does  not  grow  very  rank. 

In  the  United  States  three  species  and  one  botanical  variety  of 

sweet  clover  are  used.     There  are  also  agricultural  varieties  of  two 

of  the  species.     Biennial  white,  biennial  yellow,  and 

Species  and  annual  yellow  are  the  species,  and  Hubam,  an  annual 
varieties.  variety  of  the  biennial  white,  is  the  botanical  variety. 

The  annual  yellow  is  useful  only  in  the  Gulf  States, 
in  the  Southeast,  and  as  far  north  as  South  Carolina  and  in  the 
irrigated  sections  of  California  and  Arizona.  It  is  a  winter  annual, 
and  where  it  does  well  it  is  a  valuable  cover  and  green-manure  crop. 
It  is  also  used  for  pasture  and  occasionally  for  hay.  In  the  North  it 
is  useless. 

The  biennial  white  and  the  biennial  yellow  fill  similar  places  in 
the  agriculture  of  the  North,  but  the  yellow  is  more  slender,  lower 
growing,  and  inclines  to  be  more  prostrate.  It  will  not  give  as  large 
a  yield  as  the  white  and  is  favored  only  in  the  western  mountain 
sections.  There  is  one  variety  in  trade,  the  Albotrea,  and  seed  from 
some  sections  is  sometimes  sold  under  a  varietal  name.  The  biennial 
white  has  several  varieties  and  is  so  variable  that  additional  vari- 
eties will  doubtless  be  segregated.  The  principal  varieties  are  Grundy 
County,  which  is  slender,  early,  and  dwarf,  and  Arctic,  which  is  dwarf 
and  reputed  to  be  especially  hardy.  One  variety  is  alleged  to  be  a 
cross  between  Hubam  and  biennial  white,  but  its  origin  is  doubtful. 

The  Hubam  is  an  annual  white,  resembling  the  biennial  white  in 
appearance,  but  making  no  resting  buds  and  producing  seed  the 
season  of  sowing.  When  a  catch  crop  is  wanted,  especially  when  the 
field  is  to  be  fall  plowed,  it  is  useful. 
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There  are  other  species  and  varieties  of  sweet  clover  now  under 
trial  but  not  yet  upon  the  market. 

Sweet  clover  is  used  for  hay,  pasturage,   and  soil  improvement. 
Seed  is  also  harvested,  but  its  only  value  is  for  sowing  to  grow  the 
plants. 

Utilization.  Hay. — As  a  hay  crop  sweet  clover  is  not  equal  to 
alfalfa  or  red  clover.  Good  hay  can  be  made,  but 
it  is  harder  to  make  good  hay  from  sweet  clover  than  from  alfalfa 
unless  the  first  season's 
growth  can  be  cut  in 
the  fall.  Y\ lien  condi- 
tions are  right  and  the 
first  season's  growth  is 
18  to  24  inches  high  it 
may  be  cut,  and  this 
hay,  if  well  cured,  is 
nearly  equal  to  alfalfa 
hay.  As  a  market 
ha}',  however,  sweet 
clover  is  not  given  the 
same  recognition  that 
is  given  to  alfalfa. 
Furthermore,  sweet 
clover  does  not  always 
make  growth  enough 
to  cut  the  first  season. 

In  the  spring  of  the 
second  season  the 
growth  is  very  rapid 
and  sappy.  Fair  to 
good  hay  can  be  made 
from  this  growth,  but 
it  must  be  cut  at  just 
the  right  time,  which 
is  when  farmers  are 
busy  with  corn  and 
when  rainy  weather  is 
not  unusual.  The 
common  result  is  a 
heavy  loss  of  leaves 
with  coarse  stemmy 
hay  or  moldy  hay. 
The  latter  is  danger- 
ous   to    feed.     Many        ,,    .    ^   . 

••.  Fig.  1.— The  buds  on  the  crown  c:\rrv  the  plant  over  winter 

cases    are    on    record 

of  cattle  having  been  killed  by  eating  moldy  sweet-clover  hay. 

The  height  at  which  it  is  safe  to  cut  the  spring  growth  will  vary 
with  age  and  thickness  of  stand.  The  older  the  plants  become  before 
cutting,  or  the  thicker  the  stand,  the  higher  must  the  out  ting  be  done. 
If  a  thick  stand  is  allowed  to  come  into  full  bloom  before  cutting, 
the  plants  are  very  likely  to  be  killed.     (Fig.  3.) 

Pasture. — The  greatest  value  of  sweet  clover  is  as  a  pasture  plant. 
The  first  season's  growth  may  be  grazed  from  the  time  it  is  S  to  10 


LEAFLET  NO.    23,   U.    S.    DEPARTMENT   OF   AGRICULTURE 


inches  high  until  frost,  and  the  second  season's  growth  may  be  grazed 
from  early  spring  until  the  plants  are  too  woody  to  be  palatable, 
which  is  usually  about  the  end  of  July.  No  other  plant  is  known 
that  will  furnish  as  much  grazing  as  a  good  stand  of  sweet  clover 
in  its  second  season.     Sweet  clover  is  hard  to  keep  down;  cases  are 

known  where  three  or 
four  head  of  mature 
cattle  per  acre  did  not 
keep  the  clover  down 
completely,  but  these 
are  of  course  excep- 
tional. A  good  stand 
can  be  depended  on  to 
provide  feed  for  two 
head  of  steers  per  acre 
from  late  April  to  the 
end  of  July.  If  mat- 
ters are  properly  man- 
aged, the  cattle  can  be 
moved  from  the  old 
sweet  clover  to  the 
3Toung  stand,  or  at  least 
with  a  very  short  inter- 
val of  feeding  between. 
The  young  first  sea- 
son's stand  will  carry 
about  half  the  cattle 
that  can  be  put  on  the 
second  year's  stand. 

It  is  important  that 
enough  stock  be  put  on 
the  second  year's 
growth  to  keep  it  down. 
If  there  is  stock  enough 
the  clover  keeps  on 
pushing  out  new 
growth,  but  if  there  is 
not  stock  enough  it 
blossoms,  gets  woody, 
seeds,  and  dies. 

Hogs,  cattle,  horses, 
and  sheep  may  all  be 
pastured  on  sweet 
clover.  It  is  sometimes 
said  that  cattle  will 
not  eat  it.  The  answer 
is  that  thousands  of 
cattle  do  eat  it  every  year  and  relish  it.  The  secret  of  success  is  in 
turning  the  cattle  on  the  clover  early,  when  it  is  6  to  8  inches  high 
and  tender. 

There  is  less  danger  from  bloat  with  sweet  clover  than  with  alfalfa 
or  red  clover,  but  the  danger  exists  and  should  be  guarded  against; 
keeping  hay  or  straw  available  to  stock  will  help,  as  will  a  good  feed 
of  dry  fodder  before  the  cattle  are  turned  on  the  pasture.     Some 


Fig.  2.— Sweet  clover  needs  lime.  Both  bundles  of  plants  were 
cut  from  equal  areas  on  the  same  day.  The  plants  at  left  re- 
ceived no  lime;  at  right,  lime 
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farmers  have  no  trouble  with  bloat  when  cattle  are  left  on  the  sweet 
clover  day  and  night.  Some  care  will  have  to  be  exercised  with 
livestock  pasturing  sweet  clover  as  when  pasturing  any  other  suc- 
culent legume. 

For  soil  improvement. — It  is  hard  to  say  whether  sweet  clover  is 
more  valuable  for  pasturage  or  for  soil  improvement.  It  is  an 
excellent  crop  for  both  purposes,  and  fortunately  both  ends  can 
often  be  attained  at  the  same  time.  In  some  sections  it  has  been 
found  that  the  increased  yields  of  sugar  beets  due  to  sweet  clover  were 
practically  the  same  when  the  crop  was  pastured  and  what  was  left 
turned  under  as  when  the  entire  crop  was  turned  under. 


Fig. 3.— The  plant  at  the  right  was  cut  10  days  earlier  than  the  one  at  the  left.    The  one  made  new 

growth ;  the  other  died 

The  value  of  sweet  clover  as  a  soil  improver  lies  in  its  ability  to 
take  nitrogen  from  the  air  through  the  nodules  on  the  roots,  to  store 
this  in  its  thick  root  and  in  the  stems  and  leaves,  and  to  deliver  it  by 
rapid  decay  when  it  is  turned  under.  Much  if  not  most  o(  the  nitro- 
gen in  the  top  growth  of  the  first  season  moves  into  the  roots  in  the 
fall  and  is  stored  there.  The  new  growth  in  the  spring  is  made  from 
this  stored  nitrogen,  and  in  April  and  early  May,  as  the  nitrogen  in 
the  tops  increases,  that  in  the  roots  decreases.  This  feature  and  the 
fact  that  it  starts  growth  very  early  make  sweet  clover  an  ideal 
green  manure  for  corn. 

It  is  not  necessary  to  wait  (oi-  a  large  spring  growth  before  turning 
under;  usually  there  will  be  no  more  nitrogen  May  1  5  than  there  was 
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April  15,  and  the  field  can  be  plowed  just  as  soon  as  plowing  can  be 
done  after  a  few  inches  of  growth  have  been  made  to  insure  that  the 
tops  will  die  and  not  come  up  in  the  corn.  Rotations  of  corn  and  oats 
with  sweet  clover  in  the  oats  are  now  common,  the  sweet  clover  being 
turned  under  for  the  next  crop  of  corn.  Increased  yields  of  from  10 
to  20  bushels  of  corn  per  acre  or  even  more  have  resulted  from  this 
practice. 

Sweet  clover  is  sometimes  plowed  down  in  the  fall  of  its  first  season, 
but  there  is  always  danger  that  the  resting  buds  will  not  die  but  will 
make  a  heavy  growth  the  next  season.  Fall-plowed  first-season 
sweet  clover  should  never  be  followed  by  small  grain,  as  the  farmer 
may  have  more  sweet  clover  than  grain.  For  corn,  if  the  plowing 
is  carefully  done  and  the  ground  well  prepared  by  disking  in  the 
spring,  fall  plowing  of  sweet  clover  may  be  successful. 

Saving  the  seed. — Sweet  clover  matures  seed  unevenly,  so  that  all  the 
seed  can  not  be  saved.  To  get  the  most  and  best  seed,  harvesting 
should  be  done  when  about  half  of  the  pods  are  black.  The  self-rake 
reaper  is  a  good  machine  for  cutting;  the  mower  is  a  bad  one,  as  it 
causes  a  heavy  loss  of  seed.  The  self-binder  is  also  used,  and  even  a 
corn  binder  has  been  used.  Some  farmers  have  equipped  the  self- 
binder  with  pans  for  saving  shattered  seed;  others  consider  these  pans 
not  worth  while.  In  recent  years  several  farmers  have  devised  and 
built  machines  which  beat  the  seed  off  and  leave  the  stalks  standing. 
These  machines  are  built  by  installing  a  heavy  reel  with  four  to  six 
bars  on  an  old  binder.  The  machine  is  so  geared  that  each  plant  is 
struck  several  times  as  the  machine  moves  forward  and  the  seed  is 
thrown  back  into  a  box.  In  some  machines  a  coarse  wire  screen  is 
placed  back  of  the  reel  so  as  to  keep  leaves  and  coarse  sticks  from 
going  into  the  seed  box.  The  seed  must  be  removed  from  the  box  and 
spread  out  to  dry,  and  if  the  weather  is  damp  or  the  pile  of  seed  deep 
the  seed  must  be  stirred  frequently.  After  drying  the  seed  is  ready 
to  hull. 

Between  2  and  5  bushels  of  seed  per  acre  may  be  expected, 
though  yields  as  high  as  15  bushels  have  been  harvested. 

If  the  first  growth  is  allowed  to  seed,  the  stalks  will  be  very  tall 
and  coarse  and  hard  to  handle.  When  a  field  has  been  grazed  till 
the  last  of  June  or  a  hay  crop  has  been  taken,  the  second  growth  is 
less  coarse  and  the  seed  ripens  more  evenly. 
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